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(57)AbstraGt: 

PURPOSE: To provide a driver supporting device for an electric car wfiicii makes 
it possible to audibly recognize tiie condition of rotation of its electric motor, when 
a quietly rotating electric motor is used as a power source. 



CONSTITUTION: Respective detection signals from an acceleration opening 
sensor 1 1 and a magnetic sensor 13 for detecting the rotation of a motor are 
imputted to a GPU 17 through the A/ D converter 15 and a waveform shaping 
circuit 16 of a control circuit 14 respectively. The CPU 17 detects the operation of 
an accelerator and allows the production of a dummy sound, and reads a signal 
of a dummy sound of a pattern corresponding to the number of rotations of the 
motor detected from a ROM 19. This dummy sound signal is outputted through 
an output circuit 20 and its sound is produced by a speaker 22. Here, in a state of 
the number of rotations of the motor detected being high, a dummy sound pattern 
having a large high-frequency component and a large sound volume is selected. 
And in a state of the number of rotations of the motor being low, a dummy sound 
pattern having a large low-frequency component and a small sound volume. 

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's 

decision of rejection] 

[Kind of final disposal of application 

other than the examiner's decision of 

rejection or application converted 

registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against 

examiner's decision of rejection] 



[Date of extinction of right] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



ECl;aim(s)] 

[Claim 1] A rotational frequency detection means to detect the rotational 
frequency erf the electric motor used as a source of power, A false sound 
generation means to control said false sound generating means based on the 
rotational frequency detected with a false sound generating means to generate 
an operation false sound, and the rotational frequency detection means of said 
motor, and to generate the false sound signal of tfie property corresponding to a 
motor rotational frequency, Operator exchange equipment of the electric vehicle 
characterized by providing a sound output means to output as a sound the false 
sound signal generated with this false sound generation means. 
[Claim 2] Operator exchange equipment of the electric vehicle according to claim 
1 with which it has an acGelerator opening detection means to detect the 
actuation condition of an accelerator pedal of performing acceleration and 
moderation actuation, and the output of the false sound signal from said false 
sound generation means was permitted based on the detecting signal from said 
accelerator opening detection means corresponding to treading-in actuation of 
said accelerator pedal. 

[Claim 3] Operator exchange equipment of the electric vehicle according to claim 
1 which consisted of said false sound generation means including the sound- 



volume control means which false sound level was made to be enlarged 
corresponding to said detected motor engine speed. 

[Claim 4] Operator exchange equipment of the electric vehicle according to claim 
1 with which an adjustable setup of the frequency characteristics of a false sound 
was made to be carried out with said false sound generation means 
corresponding to said detected motor rotational frequency. 
[Claim 5] Said false sound generation means is operator excfiange equipment of 
the electric vehicle according to claim 1 with which it is constituted including a 
false sound storage means by which two or more false sound signals with which 
frequency characteristics differ from sound volume, respectively were memorized, 
and the selection output of one of two or more of the false sound signals of these 
was made to be carried out based on said detected motor rotational frequency. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the operator exchange equipment 
of the electric vehicle which gave the actuation feeling of an accelerator 



especially to the operator in the electric vehicle used considering the electric 
motor by which a rotation drive Is carried out as a source of power in the near 
condition silently. 
[0002] 

[Description of the Prior Art] If it is in an electric vehicle, a principle is not 
equipped with the engine which drives a gasoline as a fuel, and the motor which 
drives a cell etc. as a power source is used as a source of power. 
[0003] In the case of a gasoline engine, the amount of the fuel supplied to an 
engine corresponding to treading-in actuation of an accelerator pedal is 
controlled, and adjustable [ of the rotational frequency of this engine ] is carried 
out. Therefore, actuation of an accelerator pedal is followed, an engine is 
controlled, vibration is obtained from an engine to a sound list of operation 
corresponding to actuation of an accelerator pedal, and the acceleration feeling 
of a car is acquired corresponding to this. In this case, although an engine 
rotational frequency can be visually recognized with the tachometer currently 
installed in the driver's seat, the noise (drive sound) from an engine has been 
recognized in acoustic sense at the time of operation, and the operator has 
caught the engine speed sensuously. 

[0004] In the case of the motor driven according to a cell power source, the noise 
generated with the rotation is very small, and even if an operator breaks in an 
accelerator pedal and raises the rotational frequency of a motor, the rotation 
sound of the motor which gets across to an operator does not carry out big 
change substantially. For this reason, it is very difficult for an operator to 
recognize the rise of the rotational frequency of a motor with a sound, there is a 
possibility of breaking in an accelerator pedal often beyond the need, and 
turbulence may arise in operation. 

[0005] In this case, although it is possible to install the tachometer which forms 
the sensor which detects the rotational frequency of a motor like a tachometer, 
and is controlled by the output from this sensor in a driver's seat, even if it checks 
a motor rotational frequency by looking with a tachometer, it is difficult [ it ] at the 



time of actual operation actuation to always check tiiis tachometer by looking. 
[0006] Especially the thing for which it is necessary to always take care of a 
perimeter in order to check the obstruction close to a car, and a motor 
tachometer is always checked by looking while moving forward or retreating a car 
with crawling in the case of operation which takes a car in and out of a car barn is 
impossible. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention was made In view of 
the above points , and it tends to offer the operator exchange equipment of an 
electric vehicle safer and exact operation enabled It to perform easily by the 
acoustic sense as was able to distinguish the situation of that rotational 
frequency , without using a tachometer etc. and recognizing the rotational 
frequency of a motor by vision , when the motor driven with a cell power source 
as a driving source is used . 
[0008] 

[Means for Solving the Problem] The operator exchange equipment of the 
electric vehicle concerning this invention Have the rotational frequency detection 
means of the electric motor used as a source of power, and a false sound 
generating means to generate an operation false sound, and a false sound 
generating means Is controlled based on the detected motor rotational frequency. 
The false sound signal which generated the false sound signal of the property 
corresponding to a motor rotational frequency with the false sound generation 
means, and was generated with this false sound generation means is outputted 
as a sound. In this case, generating of a false sound is permitted corresponding 
to actuation of an accelerator pedal. 

[0009] The sound volume and frequency characteristics of a false sound which 
are generated In a false sound generation means are made to change 
corresponding to a motor rotational frequency, the storage means which 
memorized two or more false sound signals with which many properties differ is 
established, and one false sound signal is read from this storage means here 



based on the detected motor rotational frequency. 
[0010] 

[Function] Thus, if it is in the operator exchange equipment of the electric vehicle 
constituted, corresponding to the rotational frequency of the motor by which a 
rotation drive is carried out according to the treadlng-ln control input of an 
accelerator pedal, a false sound is generated and It comes to be heard in an 
operator. Therefore, without checking a tachometer etc. by looking, especially an 
operator can recognize whether the rotational frequency of the motor which Is a 
source of power is in a high value, or It is in a low value, and can operate an 
accelerator pedal by feeling based on this false sound. That is, like the time of 
using a gasoline engine, since It is what can recognize the rotational frequency of 
a driving source according to the situation of the noise, an operator can perform 
accelerator actuation, recognizing this false sound by the acoustic sense, an 
electric vehicle can be driven with feeling equivalent to the car which carried the 
gasoline engine, and that operation Is supported effectively. 
[0011] 

[Example] Hereafter, one example of this invention Is explained with reference to 
a drawing. Drawing 1 shows the configuration and the accelerator opening 
sensor 1 1 is formed to an accelerator pedal (not shown). This accelerator 

opening sensor 1 1 is constituted by the potentiometer driven corresponding to 
the treadlng-in control input of an accelerator pedal, the cell power source 12 Is 
connected to the both ends of this potentiometer, and the voltage signal 
corresponding to the control Input of an accelerator pedal comes to be taken out 
from a movable contact piece. 

[0012] Moreover, the magnetometrlc sensor 1 3 with which a motor is specified 
and which generates a pulse-like signal for every angle of rotation Is formed in 
the revolving shaft of the electric motor (not shown) used as a driving source of a 
car. this magnetometrlc sensor 13 constituting the angle-of-rotation sensor of a 
motor, and carrying out counting of the number of output pulses -- (- the pulse 
number within unit time amount - counting -) - the rotational frequency of a 



motor is called for. 

[001 3] The control device 14 which performs operator exchange actuation is 
equipped with A/D converter 15 to which the output-voltage signal from the 
accelerator opening sensor 1 1 is supplied, and the waveform shaping circuit 16 
to which the rotation pulse signal further generated corresponding to the motor 
rotation from a magnetometric sensor 13 is supplied, and the digital opening 
signal corresponding to the accelerator opening outputted from A/D converter 15 
and the rotation pulse signal shaped in waveform in the waveform shaping circuit 
16 are supplied to CPU 17 which performs operation actuation. To A/D converter 
15 and the waveform shaping circuit 16, the power source of operation is 
supplied from the constant voltage power supply 18 to which a power source 12 
is connected. 

[0014] While sound volume differs in CPU 17, ROM 19 two or more false sound 
signals set up so that content frequency components might differ, i.e., a false 
sound pattern, are remembered to be is connected to it, and based on the 
command from CPU 17, the one false sound signal reads, is outputted, and is 
inputted into CPU17. And the false sound signal chosen by CPU17 is supplied to 
an output circuit 20, and the false sound output from this output circuit 20 is taken 
out as an output of a control circuit 14. 

[0015] From a control circuit 14, it sets, and is amplified suitably, a loudspeaker 
22 is supplied, it is outputted to the vehicle interior of a room as a false sound, 
and this false sound is heard [ in / amplifier 21 / an operator ] for the false sound 
signal outputted. 23 is the electric power switch set as the power source 12 by 
the serial. 

[0016] Thus, in the equipment constituted, if an electric power switch 23 is 
switched on, it is set as an operating state, and this switch 23 is suitably shared 
with a key switch. If an operator breaks in and operates an accelerator pedal in 
such an operating state, the accelerator opening sensor 1 1 detects this 
accelerator actuation, that detection signal will be changed into a digital signal, 
and will be inputted into CPU 17, and CPU 17 will be judged to be authorization of 



false sound generating by accelerator open detection. By the detecting signal 
from a magnetometric sensor 13, CPU 17 judges the rotational frequency of a 
motor in such a situation. 

[001 7] CPU1 7 is read to ROM 19 based on the decision result of the rotational 
frequency of this motor, and reads the false sound pattern which gave the 
command and was memorized by the address corresponding to the judged motor 
rotational frequency from ROM 19. When the selection output of the false sound 
pattern with which many high frequency components are contained, and large 
sound volume is obtained when the rotational frequency of a motor is high is 
carried out and it is judged that the rotational frequency of a motor is low, ROM 19 
reads and the false sound pattern read here is controlled so that many low- 
frequency components are contained and the false sound pattern of small sound 
volume is chosen. And the false sound signal chosen in this CPU1 7 is outputted 
through an output circuit 20, from a loudspeaker 22, is uttered as a false sound 
and recognized by the acoustic sense in an operator. 
[0018] The sound uttered from a loudspeaker 22 is set as the sound volume 
corresponding to the rotational frequency of the motor which drives this car. 
Moreover, since it is that by which sound with many high frequency components 
and the sound which contains many low-frequency components in the condition 
that the rotational frequency of a motor is low are reproduced in the condition that 
the rotational frequency of a motor is high, Based on the sound uttered by this 
loudspeaker 22, an operator can recognize the rotational frequency of a motor 
sensuously and can recognize relation with the amount of treading in of an 
accelerator pedal. Therefore, with the same feeling as the car using the usual 
gasoline engine, operation of an electric vehicle is attained and operation is 
supported effectively. 

[0019] In addition, although the storage means of a false sound pattern like 
ROM 19 was used, selection of the tone of false sounds, such as a content of a 
high frequency component, can perform a means to generate a false sound 
signal in an example, by selection of a filter circuit etc., and the passage 



frequency band of a filter circuit can also be chosen corresponding to a motor 
rotational frequency. Moreover, sound volume of the false sound generated can 
also be performed corresponding to a motor rotational frequency detection result 
also by carrying out adjustable [ of the amplification degree in an output circuit 
20 ]. 
[0020] 

[Effect of the Invention] According to the operator exchange equipment of the 
electric vehicle built over this invention as mentioned above, the rotation situation 
of the motor which changes the electric motor driven fundamental very calmly 
with accelerator actuation in the electric vehicle used as a source of power can 
be recognized by the acoustic sense. Therefore, especially an operator can 
grasp the rotation situation of a motor by correspondence with the actuation 
situation of an accelerator pedal like the case of a gasoline engine by the 
acoustic sense, without checking a tachometer by looking, and an operator's 
operation feeling comes to be supported effectively. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuitry Fig. explaining the operator exchange equipment of the 
electric vehicle concerning one example of this invention- 
[Description of Notations] 

11 [ - A control device, 15 / An A/D converter, 16 / -- A waveform shaping 
circuit, 17/-- CPU, 18 / ~ A voltage stabilizer, 19 / ~ ROM, 20 / ~ An output 
circuit, 21 / ~ Amplifier, 22 / ~ A loudspeaker, 23 / ~ Switch. ] ~ An accelerator 
opening sensor, 12 -- A power source, 13 ~ A magnetometric sensor (motor 
angle-of-rotation detection), 1 4 
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DRAWINGS 



[Drawing 1] 
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